A recent paper has identified the tumor suppressor APC as a linker protein between intermediate filaments and microtubules. In the absence of APC, intermediate filaments collapse and the cells are no longer polarized and fail to migrate.
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The principal function of intermediate filaments as described in textbooks is structural. More recent studies have found that intermediate filaments are also expressed at the leading edge of cells and are necessary for cell polarity and migration. Interactions between intermediate filaments and microtubules are very important for these functions. Intermediate filaments (also known as 10 nm filaments) were described in skeletal muscle cells in 1968 by the laboratory of Howard Holtzer as being intermediate in diameter between actin filaments and myosin filaments [1] . Most eukaryotic cells (not including yeast) have intermediate filaments and the proteins that constitute these filaments comprise a family of over 40 different proteins.
In 1971, Robert Goldman noted that in baby hamster kidney (BHK-21) cells a juxtanuclear cap of birefringent filaments was formed when the cells were treated with colchicine to remove the microtubules (a treatment that results in inhibition of cell locomotion) [2] . This birefringent cap was shown by electron microscopy to be composed almost exclusively of 10 nm filaments. When the 10 nm filaments were isolated and antibodies to these filaments were generated, immunofluorescence studies also showed that the birefringent cap was composed of 10 nm filaments, which normally course throughout the cytoplasm of most eukaryotic cells. The collapse of the filaments upon depolymerization of microtubules was the first clear evidence of connections between these two cytoskeletal elements. How these two filament systems are connected to each other and to the third filament system -the actin filaments -has been the focus of study of a number of different laboratories. A recent paper from the Etienne-Manneville laboratory [3] now reports that interactions between microtubules and intermediate filaments are important in cell polarization and migration and that these interactions are mediated by the tumor suppressor adenomatous polyposis coli (APC).
Prior to this study, a number of other proteins had been reported to be able to link microtubules to intermediate filaments. In particular, members of the plakin family of cytolinkers have domains that interact with each of the filament systems (reviewed in [4] Enter the APC tumor suppressor. The APC gene was first identified as being mutated in familial adenomatous polyposis, a disease characterized by multiple colorectal tumors [7] . Mutations in APC are linked to both sporadic and inherited forms of colon cancer. APC is involved in the Wnt signaling pathway, where it acts as a tumor suppressor through its interaction with b-catenin, glycogen synthase kinase 3b (GSK3b) and axin. The APC-GSK3b-axin complex binds b-catenin and targets it for degradation. As a result, b-catenin is prevented from entering the nucleus and cannot activate the transcription of proliferation genes. It has also been found that wild-type but not mutant forms of APC can bind to microtubules [8] ; thus, the domain deleted in APC that causes familial adenomatous polyposis can interact with microtubules. APC not only binds to microtubules, but it can also promote tubulin assembly. It is localized at the tip of microtubules and it is involved in active cell migration. End binding protein 1 (EB1) was identified as a protein that interacts with the carboxyl terminus of APC and itself also interacts with the plus end of microtubules and is important for targeting APC to microtubule tips, suggesting that the two proteins work together to stabilize microtubules [9] . Although APC is a large protein and has multiple binding partners, until now there was no evidence that it could also interact with intermediate filaments.
Sakamoto et al. [3] showed that EB1 did not play a role in the interactions between microtubules and intermediate filaments, as intermediate filaments were still aligned with the microtubules when EB1 was depleted using siRNA. In contrast, the interaction between these two filament systems turned out to be dependent directly on APC Scanning movements made by stick insects' forelimbs are modified for several seconds after a brief contact with an object, suggesting that the neural networks controlling local limb movements in insects can form short-term positional memories.
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Walking across a darkened room your vision is of little use. Instead, you're likely to make searching movements with your arms through the space ahead of you to detect objects in your path. Most of the space will probably be empty but when you encounter an object, your movements will change as you try to identify it; no longer sweeping through the space, but making small directed movements towards the object. Without vision your progress across the room will be slow.
For humans, this strategy is a backup, implemented when vision is poor. For many walking insects, searching the space ahead with forelimbs or antennae is essential for detecting and locating obstacles or footholds, and targeting their limbs towards them [1, 2] . The searching movements of most insects are typically rhythmic, sweeping through a large region of space, but what happens to these movements once they encounter an object? In a recent paper, Berg et al. [3] show that,
